A well known result of Newman says that upto a limit, multiples of 3 with even number of 1's in binary representation always exceed multiples of 3 with odd number of 1's. The phenomenon of preponderance of even number of 1's is now known as Newman's phenomenon. We show that this phenomenon exists for higher bases. Let b be a positive integer(≥ 2). Let A b be the set of all natural numbers which contain only 0's and 1's in b-ary expansion and S (b) q,i (n) be the difference between the corresponding number of k e < n, k e ≡ i mod q, k e ∈ A b and k e has even number of 1's in b-ary expansion and the number of k o k o < n, k o ≡ i mod q, k o ∈ A b and k o has odd number of 1's in b-ary expansion. Let q be a multiple or divisor of b + 1 which is relatively prime to b then we show that S (b) q,0 (n) > 0 for sufficiently large n. We show that there is a stronger Newman's phenomenon in A b in the following sense.
q,i (n) be the difference between the corresponding number of k e < n, k e ≡ i mod q, k e ∈ A b and k e has even number of 1's in b-ary expansion and the number of k o k o < n, k o ≡ i mod q, k o ∈ A b and k o has odd number of 1's in b-ary expansion. Let q be a multiple or divisor of b + 1 which is relatively prime to b then we show that S That is, for the same number of terms there is stronger preponderance in A b than in A 2 = N. In the last section we show that number of primes p ≤ x for which S 
Introduction
L.Moser conjectured that when the multiples of 3 are written in binary, upto a limit, numbers with even number of 1's always exceed numbers with odd number of 1's. Newman in [7] proved that the conjecture is true. To be precise, he proved that S Let N be a natural number and N = n k−1 n k−2 · · · n 0 be binary expansion of N. The difference of multiples of 3 having even number of 1's and odd number of 1's is
where < denotes lexicographic order among sequences of finite length. In (1) if we replace 2 by an even natural number b then the sum appears to increase as b increases. That is, if we consider the following sum
then the sum seems to increase as b increases. So we can guess that S (b) b+1,0 (b(n)) > 0 for sufficiently large n. We prove this result in section 2. Let A b be the set of all natural numbers which contain only 0's and 1's in b-ary expansion. Then upto a limit, multiples of b + 1 with even number of 1's in A b always exceed multiples of b + 1 with odd number of 1's in A b . So there is Newman's phenomenon among the multiples of b + 1 in the set A b . In fact the Newman's phenomenon gets stronger as b increases in the following sense. We show that for any two even numbers
That is, for the same number of terms in the sets A b 1 and A b 2 there is a stronger preponderance in A b 1 compared to A b 2 .
In fact we prove more than S (b) b+1,0 (b(n)) > 0. We prove the following theorem in section 2. 
Theorem 1.1 partially generalizes Theorem 1 of [2] which states that S (2) 3k,0 (n) > 0 for almost all n.
In section 3 we prove the following result. 
Proof of Theorem 1.1
If b is an odd number as q is divisible by b + 1, q will be an even integer and all the integers satisfying the congruences n ≡ v(b + 1) mod q, n ≡ v(b + 1) + 1 mod q and n ≡ v(b + 1) − 1 mod q are even, odd and odd respectively. Also n ≡ s b (n) mod 2, where s b (n) denotes sum of digits in b-ary expansion. Hence all the numbers satisfying the congruences n ≡ v(b + 1) mod q, n ≡ v(b + 1) + 1 mod q and n ≡ v(b + 1) ≡ 1 mod q will have even b-ary digit sum, odd b-ary digit sum and odd b-ary digit sum respectively so (1), (2) and (3) of Theorem 1.1 are trivially true when b > 1 is an odd number. Hence we can assume that b is even. We prove six lemmas in order to prove Theorem 1.1.
Proof. If k is a natural number, we have
Proof. Let z be e iθ , where θ ∈ [0, 2π]. As |1 − z| > 2 sin
we have 2πl 2l+1
. Let
, it can be seen that |tanlθ| ≤ |tan
We have
Let s be order of b in the multiplicative group (Z/qZ) * . , S 2 all p such that p − 1( mod s) ∈ S 1 and S 3 contains the remaining elements of {0, 1, · · · , s − 1}. Clearly, from Lemma 2.3 S 1 ∩ S 2 = φ and if p ∈ S 1 then Lemma 2.5.
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. Lemma 2.6. If b ≥ 4 is even and b = 2l then there exists a constant M > 0 depending upon b,q and not depending on k such that 1.
Proof. From Lemma 2.5 we have
Results (1), (2), (3) and (4) 
If l ≥ 2 from the inequalities cos 2πl 2l+1
< 0 and cos
> 0 we have
for some M. Hence (5) is true.
Proof of Theorem 1.1
Proof. Theorem 1.3 of [3] and Theorem 1 of [2] covers the case b = 2 so we can assume b ≥ 4.
, from Lemma 2.6 we have
Hence (1) of Theorem 1.1 is true.
From (2) of Lemma 2.6 and from (6) of Lemma 2.6
.
Hence (2) of Theorem 1.1 is true for sufficiently large N.
From (3) of Lemma 2.6 and (6) of Lemma 2.6
Hence (3) 
i where ǫ i ∈ {0, 1}. From Lemma 2.6 and Theorem 1.1 one can prove that, for every even b for sufficiently large n there exists constants c 1 > 0 and c 2 > 0 independent of k such that
The Corollary follows from (2.5). 
From previous theorem for sufficiently large n 
